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AB - SU-85371 5 Functional monitoring of nickel-cadmium accumulator 

batteries used as~a standby supply in vehicles and aircraft is carried 

out without disturbing the supply to the load. The current in the 

battery and its terminal voltage are measured during changing or 

discharging and then re-measured after connection of a current 

stabilising device. After predetermined time intervals the battery 

voltage is measured until it reaches a given steady state. 
- The results of the measurements are used to determine the parameters 

of a dynamic battery model and this is used to analyse the functional 

condition of the battery from a family of change-discharge 

characteristics obtained from the model by means of an inverse Laplace 

transform. Bul.29/7.8.81 (4pp) 
IW - FUNCTION MONITOR NICKEL CADMIUM ACCUMULATOR MEASURE CURRENT VOLTAGE 

OBTAIN DYNAMIC MODEL FUNCTION ANALYSE INVERSE LAPLACE TRANSFORM 
IKW - FUNCTION MONITOR NICKEL CADMIUM ACCUMULATOR MEASURE CURRENT 
VOLTAGE 

OBTAIN DYNAMIC MODEL FUNCTION ANALYSE INVERSE LAPLACE TRANSFORM 
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Tl - Functional monitoring of nickel-cadmium accumulators - by measuring 
current and voltage to obtain dynamic model for functional analysis 
using inverse Laplace transform 
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(54) CnOCOB OIIPEJ^EJIEHHfl PAEOTOCnOCOBHOCTH 

HHKEHb-KAJIMHEBOfl AKKyMYJlHTOPHOfl BATAPEH 



1 

H3Q6peTeHHe xacaeTCH onpeAejieHHH 
pa6oTOcnoco6HOCTH HHKenb-xa«MHeBOft 
aKKyMyjiHTOpHoft 6arapeH b npouecce 
aKcnJiyaxauHH, Hcnonb3yeMott b 3bto- 

HOMHblX CKCT6M3X 3JICK TpO C H36k6HHH 

Ha TpaHcnopTe h neTaTenbHbix anna- 
paTOB b KaqecTBe 6y$epHoro xacKa- 
Aa Hsm peaepBHoro HcxoHHHica. 

OCHOBHbIM CBOflCTBOM aKKyMyHHTOp- 

Hott GaTapeH (AB) b a b to ho m ho ft ckc- 
TeMe 3JieKTpocHa6aceHHfl -(C3C) flBjur- 
eicfl cnoco^HOCTb axicyMyjiHpoBaTb 3neK- 
Tpo3HeprH» b nepHOAM ee H36bJTKa h 
nepeflasaTb noTpe6HTenHM bo BpeMH 
ee HeAOCTaTKa npH onpeAeneHHOM Ha- 
npRmeHMH. Xlociconbxy paGoTocnoco6- 
HOCTb C3C KaK nenoro ssbhcht ot 
. pa6oTOcnoco0HocTK AB ksk qacTM, b ' ? 
npouecce 3R citny aTauHH cymecTayeT 

He O 6xO AHMO C Tb B CHCTeWaTHMeCKOM 

onpeAejiemtH paooTOcnocoOKOCTH AB. 

MsBecTeH cnocoo* onpeAeneKHH pa — 
OoTocnocoOHocTH AB Mepea onpeAeJieHHe 
ee CTeneHH aapnaceHHOCTH c noHoau>K> 



to 
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cneTHHKa ahjnep-nacoB, xoTopbjft o6ec- 
nenHBaer HSMepeHHe TOKa Mepes AB 
h ero HHTerpHpOBaHHe. IIpH stom npea- 
nojiaraeTCH, hto Ha npoTHaceHHH He- 
KOToporo npoMeacynca BpeMeHH, Haabraa- 
eNoro rapaHTHpoBaHHbiM pecypcoM, xa- 
paKTepncTHKH AB H3MeHHK)TCH He cyme- 

CTBeHHO H TOrfla KNeeTCH B09M0*H0CTI> 
yTBepJKA^Tb, HTO ROJIHHeCTBO 3JieKTpjf- 

<iecTBa, coo6meHHoe AB npH sapHAe, 
pas ho KOJiHMecTBy 3jieKTPHMecTBa t no- 
ny*ieHHOMy ot nee npH paapHAe, h kto 
KOHeMHoe HanpnmeHMe npH aapflfle *H paa- 
PHAe He 6yAer npeBbimaTb AonycTKHoft 
BeJIHHHHbl ["l ]. 

OAHaxo b npouecce n/mTejibHOH 3Kc- 
nnyaTauHH HMxejn»— xaAMHesoft GaTapeif 
ee 3JieKTpHMecKHe xapaicTepHCTHXH H3- 
Me hhiotch h cieTMHK aMnep^uacoB lie 
cnocoOeH ywruBaTb npoHCxoAHxune BHyT- 
PH AB HSHeHeHMH h ero noxasaim* c 

TeMeHHeM . CTdHOBJITCH HeAOCTOBepHWMM. 

najibHeftmee coBepmeHCTBOBaHHe as- 
TOHOMKbxx C3C cBHaaHO c yBejnweHHew . 
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3$$&KTKBKOCTH HX HCnOJIbSOBSHHfl f C 

noBumeHHeM yAeJiBHbix xapaKTepncTKK 
h c cymecTBeHHbiM yB entree imeM pe- 
cypca. Oahkm hs npemiTCTBHH Ha 3tom 
nyTK HBJineTCH oTcyTCTBHe npflMbix cno- 5 
c66ob KSMepeHKH napaMeTpoB AB, ko- 
Topbie 6m o6ecneHHJiH o&beKTHBHoe 
' onpeAeneHHe ee pa60TOcnoco6HocTH h 
x>C5ecnemmi 6fai 3KcnnyaTaoKio He Tom>- 
xo b re^eHHe HexoToporo rapaHTHpoBan- 10 
Hpro pecypca, ho b Kecxon&xo pa3 6om»- 
mero cpoKaJJeayMeHferaeHHH HafleHHOCTH. 
. * H9BecTeR cnocoO onpeAeneHHH coc- 
tohhhh AB no paspHflHfcSM xapaKTepHCTH- 
KBM, KOTOpue npeACTaBJXKfOTCH B BHfle 1$ 

aaajiHTHMecKHX awpaxeHHH, K03MMUHeH- 
tw xoTopbzx Moryr 6$m» onpeAeneHM cboh- 

CTBHMK aXRyMyjIHTOpOB H HaftAeHW H3 pas- 
PHAHUX XapaKTepHCTHR, CHHTbDC OnUTHUM 

•nyTeM [2], 20 

Cnoco6 BKJiwtiaeT Taxxe npoueccu 
HSMepeKKii TOKa h HanpHxeHHH. 

.OflHaKo H3BecTHue aHarmTHMecKHe bw- 
paseHHH paapHflHHx xapaxTepncTHK xa- 
paxTepH3y»T Tonbxo npoijecc paspnaa, 25 
npouecc 3ap«Aa* ohh He onHCbreawT • Ana 
nojiy«ieHHH HSHaMajibHoft HH(J>opMauHH 
o0 AB pjiH yTOMHeHHH 3thx BwpaaceHHH 
noHaAodHjiaci> 6m ocTaHOBKa pa6oTawaieH 
C3C, nposeAeHHe TecTOBoro sap*Aa K 30 
paspHAa,**a ym nocne 3Toro crano 6m 

B03MOXHUM npOTHO 9HpOBaHH6 pa60TOCnOC06- 

. hocth AB npk paspHAax c touhoctbm 
, 10-15%; 

IJen&K) H3o6peTeHHH BBJineTCH yserawe- 35 
HHe to^ihocth o n p e AeneHH a pa6oTOcnoco6- 
• . hocth HHKejifo-KaAMHeBOH A5 b nponecce 
sxcnjiyaTaipiH 6es HapymeHHH sneKTpocHa6- 
xeHHa noTpe6HTejieft. 

3to AOCTHraeTCH cjieAyiomHM odpasoM* «o 
■ bo BpeMfl aapHAa hutch paspnna AB 
npoH3BOA«T HSMep e hh e TOKa nep'es AB 
h HanpHHceuHe *Ha ee KJieMMax, nocne *ie- 
ro BKjnoMawT CHCTSMy | odecneTOBBKmyiD 
CTa6HJiH3aamo Toxa xiepes AB, h chobq 45 
HSMepHJOT tok h KaxipHa&KHe 6aTapeH$ 

^e pes onpeAeneHHue npoMexyTxa Bpe- 
MeHH npOH3BOAHT H3Meg>eHHG HaXTpHXeHHH 

Ha (SaTapee ao Tex nop, noxa oho Be 

' AOCTHTHeT HeXOTOpOH yCTaHOBHBffleftCH Be- 50 

jnwHHia; o 

. no peiyjiBTaTaM HdMepeuHft npOHBBO— 
Aht onpeAeneHMe napaMeTpoB nHHaww 
- ttecxoft MOAemi hhk em>~KajXMH bb oft 6aTa- 
peH, xoTopaa HMeeT bha 55 
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TAe M^gtS) - HanpnseHHe Ha 6aTapee 

b o6/iacTH KOMnnexcKoro 

nepeMeKKoro S; 
E 0 (S) - HOMHHanBHoe HanpHxeHHe' 

6aTapeH b o6nacTH KOMnnex- 

CHoro nepeMeHHoro S; 

- K034*HimeHT nepeAaw y 
ynpyroro anepHOAHvecxo- 
ro aseHa, B/A; 

- nOC TO ft HHBH BpeMeHH AH<W>e- 
peHiuipyioiztero 3BeHa, c; 

- nocTOHHHBH BpeMeHH anepH- 
oAHMecKoro 9BeHa, c; 

K 2 " K0344«HHHeHT nepeAawH hht 
TerpHpywmero aBena Tpe-: 
Tbero nopftoxa, B/A; 
I (S) - tok Mepes AB. a o0nacTH 
KOMnneKCHoro nepeMeHHo- 
ro S. 

3aTeM npoH3BOA«T oueHxy pa6oTOcno- 
coOhocth 6aTapeH no ceMeftcTBy 3ap«A" 
Ho-paspHAHbix xapaxTepHCTHK , nanynae- 
MblX H3 AMHaMOTeCKOH MOAenH c noMonp»K> 
oCpaTHoro npeoOpaaoaaHHR Jlannaca 9 
no (^opMyjiaM 

r^e - HanpH/Ke hh e na AB npn sapHAe; 
1^ - tok aapnna AB, A; 
E 0 - HOMHHajibKoe HanpHxeHHe 6a Ta- 

pen Ana OAHoro axxyMynaTopa 

THna KHrK-90CA"l , 29545 B; 
t. - Texymee BpeMH, c; 
Up - HanpmeHHe Ha AB npH paapa- 

oe, B; 
Ip - tok paspflAa AB, A; 
e ~ oc hob a HHe HaTypanbHoro Jiora- 

pn^Ma« 

Ha $nr« I npeACTasneH. BapnaHT cxeMbi 
Ana ocymecTBiieHHH n pe AJio^e hho ro c no- 
coda) Ha $Hr, 2 - xpHBaa sasHCHMo- 
cth U«f(t) 6aTapeH. 

B C3C (4mr» 1) aKKyMynnTopnaH 6aTa- 
pen 1 3apn*aeTCfl ot reHepaTopa 2 h 
paspHxaeTCJt Ha noTpeCHTenn 3. KoMMy— 

TBTOPOM 4 BKJBtmaeTCfl CHCTeMB CTaOBJW- 

samcif Toxa itepes AB, KOTOpaa coctoht 

H3 H9MepHTeilbHOrO SJl&MeHTd 5 H HCnOJl- 

HHTexcb ho ro sneMeHTa 6* HanpaxenHe na . 
AB HSMepneTca c noMon^bio H3MepHTenn 
7, a tok <iepes AB - c noMOfSbto ksmo- 
pHTena 8, 

B onpeAeneHHbift momsht BpeMeHH 
, ($Hr» 2) npoH3BOA«T HSMepeHHe Hanpji- 
aa AB, a Taxxe tok ^cepes AB, 
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KO MMy T3 TO pOM 4 BKJDO^aiOT CHCTeMy CTa- 

CHnHaauHH TOKa ^epes AE: aneMeHTU 
5 h 6, nocne nero chobh hsmcphot hb- 
npnxeime h tok. Ranee nepes onpeAe- 
jieHHue nponexyTKH BpeMeHH nponsBOAHT 5 
H3MepeHHe HanpHieniR flo Tex nop, no- 
Ka oho He AocTHrHeT HexoTopoft ycTa- 
HOBHBmeAcH BejiHMHHhi ♦ IIo peayntTaTaM 
H3MepeHHft ctpoht amopy HanpfixeHHH 
(*Hr. 2). 10 

IlapaMeTpu ^HHaNmecKoft MOAenii onpe- 
flenmoTCH cneflywmHM oGpaaoM 

rne U4 - HanpraeHHe Ha AB ao Bicnxme- 15 

HHH CHCTeMbI CTa6HJTH3aHHH TO- 
Ka; 

0^ - HanpjrKeHMe Ha AB B ycTdHOBKB- 
meMCfl peacKMe nocne BKmouemiH 

CHCTeMbI CTa6HnH3aUHH TOKa; 20 

Al^p- npHpameKHe TOKa nocne bkjdo* 

qeHHH CHCTeMbI CTa6HJIH3aUHH« 

nocTOBHHan BpeMeHH anepHOflHMecKoro 
ssetia onpeAenneTCH hs sniopw HanpnxeHHH 

(4>Hr« 2) KflK 25 

nocTOHHHaa BpeMeHH AH<JxJ>epeHUHpyHHnero 
3BeHa onpeAenneTCH no $opMyne 

TAe - HanpnxeHHe Ha AB cpaay me 

nocne BKJooueHHfl CHCTeMbI cra- 
6HJiH3auHH Toxa nepeo AB;. 

K U *" U *P "K^ilg 35 

rAe U«p" KOHeMHoe paapHAHoe Hanpnxe* 
HHe AB npH tokg CTaftwiHaa- 

UHH; 40 
^m"" KOHeMHoe 3apHAKoe HanpnxeHHe 

Ha AB npH TOKe CTadHJiHaa- 

0 ahh; 

tp > t ^ - paspHAHblft H SapAAHblH TOKH 

b peaocMe c TaOHJins ai^HH • 4$ 

AfleKBaTHOCTb AHHaMHMeCKOft MOAenH 

opnrnHany nposepneTCH Ha AB hs 22 
axKyMynflTopoB rma KHnc-90CA. Pacxox- 
Aemfe pacneTHbix onuTKboc xa-pax t e pHC thk 
npH ho pM a/iB ho ft TeMnepaType oxpywa- 
iomeft cpeAM He npeBunaeT 1,5%. 

CeMeftcTBo 3'apflAHo-paspHAHbix xapax- 
TepHCTHK 9 nony^ieHHBix c noMoajbio npen— 
jioieHHofl Me to ah kh, flaeT HcnepnbiBa— 

VmytO HK^OpMaiOCtO O pa6o*TOCnOCo6HOCTH 
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' HHxejn>— xaAMHeBOH aKKyMyjiHTOpHoft 6 a- 
Tapen h nosBOiineT nporHoaHpoBamie ee 
npoBeA^HKH npH pasnHMHbix . pexHMax 
axciurya TanjtH . 



OopMyna KaodpeTeimx 

Cnocod onpeAejieHHH paooTocnocod- 
hocth HHxejxb— KaAMHGBott aiucywyjiHTop- 
Hott daTapen, BKnxpiaiontHH HSMepeKne 
TOKa h HanpKxeHHH , o t n h h a - 
» H k ft .c h T€M| hto 9 c uam>K> yse- 
nHHeHHH tohhocth onpeAeneHHH 6e3 
HapymeHHH nponecca 3jiexTpocHa6aceKHA 
no tp e6n Ten eft, nocne HSMepeHHH Ha- 
npnjKeHHH h TOKa nepes darapex* , bkjid- 

MajOT peiHM CTa6HJIH3aUHH Toxa, ahc- 

xpeTHo HSMepmoT tok h HanpnxeHHe ao 
MorteHTa aoc Trace hhh km ycTaHOBHBmero-f 
ch SHaMEHHH , no peayjibTaTaM H3Mepe- 
hhh onpe AeJTHWT napaMeTpu ahhemkm ec- 
xoft MOAenH h npOH3BOAAT oneHKy padoTO- 
cnocofiHocTH no ceMettcTBy aapnAHo- * 
paspHAHbix xa pa k TepHCTHK , nonynaeMbix 
H3 AHHaMHMecKoft moa^jih no 4>opMynaM 

rAe U 3 - aapHflHoe HanpnsceKKe Ha 6a- 

Tapee, B; 
lg - sapHAHbift tok 6aTapen, A; 
E 0 - HOMKHajibHoe HanpmeHHe da— 

Tapen, B; . 
t - Texymee BpeMH, c; 
K. - Koa^HtmeKT nepe'fla»tH ynpy- 

roro anepHO^necKoro SBena 

B/A; 

" Koa^xfcHipieHT nepeAanH mcte- 
rpHpywmero aaeHa TpeTbero 
nopHAKa, B/A; 
* e - o c ho sa hho HdTypam>Horo no— 
rapK^Ma; 

Up - paapHAHoe HanpnxeHHe Ha 6aTa- 
pee, B; 

lp - paspjiAHbift tok OaTapen, A* 

HCTQTOHKH HH4»OpMaUHH, 

npHHHTbie bo BBHMajme npH 3KcnepTH3e 

I • ABTOpCKOe CBHAeTeJtBCTBO CCCP 

» 506808 t icn* G 01 R 11/34, 1973. 
2. PoManos B.B. h AP* XiooraecXHe 
■ hctohhhkh Toxa. - M. , CoBeTcxoe pa- 
Aho, 1968, c. 25 (npoToran), 



853715 




PeAAKTOp T v 3arpeC^iz>H£Ui 



CocTdBHTen^ H.HaflAHHa 
texpea T. MaTOMxa 



Kopp eKTop A . r pMue hko 



3uu 5686/29 Tnpax 784 

BHHHTIH rocyftapCTBeHHoro komhtctb CCCP 

no nenan H3o6peTeKHfl h oTicpwTHft 
113035, Mocxsa f K-35, PaymcKaa Ka6«, 4/5 

*wman mm "flaTeHT", r« ykropofl, yn. npoeKTKafl, 4 



noAnHCMoe 



